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(54) OPTICAL INFORMATION RECORDING METHOD 

(57)Abstract: 

PURPOSE: To easily manufacture the small quantity of 

an optical disk recording the same information by Ti> (tt) — i li ^l 

modulating the pulse width of a laser to be satisfied with 
a specified equation at the time of recording an EMF 
signal while rotating an information recording medium at 
a linear velocity faster than at the time of reproducing. 

CONSTITUTION: When the EMF signal is recorded by m — 2 X Vi / V — a " 
being irradiated with a laser beam while rotating the 
recording medium providing a recording layer on a 
substrate with a pre-groove with the linear velocity 
faster than at the time of reproducing, the pulse width 

TLD (n) of the laser beam is modulated so as to be f =Ti X x^V # 

satisfied with the equations I-IV. That is, the modulation 
is performed so that the equations I— HI at the time of 
nT-pit length and the equations II— IV at the time of 3T- 

pit length are satisfied. Where, n=4-1 1, T = clock cycle : 
at recording, T1 = clock cycle at reproducing, Ted <3) = (ri — I ) T 

V1=constant linear velocity at reproducing, V = constant 
linear velocity at recording, a=0.5-1.5, TLD (3) = laser 

pulse width to record a pit with 3T pit-length, f=0.03-0.6, mT = light emitting time shortened 
from last of light emitting time of laser with nT-pit length. 
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(57) BOS] 

[*A] ^uyji— ^ftas«Jtfc, ESWOTKtt&n 

X(BTi»(n) &*E©*fr(l) -(3) i Ti d (n) = (n 
-m) T (1), m= 2 X Vi /V-a (2), T = Tx X 
Vi /V (3) [Tld(ii) : n:4Ml, 

V:G»5f&5&&> Vi :B£MK8&. a : 0. 5~ 

i. 5] sc^ibs^ jLtJKymaTotry h€B» 
i-«fcae>u— tf— o/^;^iKTid(3) £_hE(2) t(3) 

RrX*E©(4) :Tld(3) = (n-m+f) T (4) [T 
ld(3) i/W7M. f : 0. 03-0. 6] fc^BH^I*- 
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1 

(1) -(3) : 

Tld(d) = (n-m) T (1) 
m =2 XVi /V-a (2) 
T =Ti XVi /V (3) 

[fib, Tld(d) (ds) ttfcTy hSnTtObTy hEMV 
COU— !f— <Z>/\;WXB^feU, ntt4-ll©«lO 
«S»&*feU T (ds) KiE»»<D*a^*ffiffl&*b 
U Ti (ds) ttlHWflO^ny^HMttfcU Vi 

(m/») *4?f£B90>3e«j8«*S:bU V (m/#) 
t4Bm0£**&£Xt>U fUTattO. 5-1. 

/WXIKTlbO) £i:E(2) M3) ^cfclTFE<^(4) : 
Tld(3) = (n-m+ f ) T (4) 
[fiU Tin (3) (ds) tteyh«3TOlfyhBW 
If— <D/W*«£*foU T (ds) ttEflM®? 
Dy^«HS*t)U f*4, 0. 0 3-0. 6<D*&ffi<D 
Sfc£*bU ^ lTratt±E t R U««SS*)t] £SI 

■m 

[RgB<0ff»Ifc:lB9!] 
[0 0 0 1] 

DflHKE»r*»«c§rr*. 

[0 0 0 2] 

[t£3fe£>&ffi] HK^DRAW (Direct Read After Wr 

ne , m%&&*im momm&mmmz, m*m&£ 

^CDiil^tt^tlfcB i , Sn, In, T e ^£<D& 
M££:tt:¥£M. W4^7->fe*^(D^*Sitf>£ 
fc*E»*tfc*rr*. Bft*tt^aflNI4>«e&* 

tC^Ofr&frn, E«H©^lt«»^03«&»iRbT 

JMStDfcSfc. U-lf-lf-A^^X^^MSt-r-5 
si tlci Off B«Bo**»*Mt©»blc«i; 

[0 0 0 3] JLEU-1f-tf-AO^it«, If— 



(2) #W5-1 2 6 7 1 

2 

mjjfalZftM 5 mmitH$ 7— «) j&>5*WMI (flfl 
atTftS^fWW^S 1 -3mmftWS"0 £T 

»fci£8j&*5-f >^ (120am) , 5. 25-f>? (130m 
m). 3. (80mm) , 3. 5 -f >^ (90mm) <£>fc 

[0 0 0 4] E«H»»C0*Tt>. fi*£J8^fcS»S 

T£ £ (LlCcfc D '^WbVZT&ffct* £ #^>c Z-<Dfz. 

RSSt«lc^D)»^«£«^ftdMEIIlc 
tt^TM±9!5*fc*WT*S. tot, «E-CI4fi 
»tE»W»ttt«fflt*W*<*«»6n«. 
M»6&dCMH Elt**<— ttfc 3 0 XSSti 
t^d&, DRAWiCD (E»M^i:L/T^— 5V*JB 
CDfcftffl$tlW5CD7*-Vy h«"^&JBV>*) 

^? nZtlZo JlcO<£5£:DRAW^CD£>tf]<hbT, #»J 
*-#*-h»«JbtCft*E««, Au(BK»JK3«fctf 

(1 0 71, 1989^13 23 Bfgfr) fcE 

[0 0 0 5] — ^> ^I03tf^7^T*5, TfrlR 

© c d :/u— ir— -?Pi3re# 5— &<£>:*— 5V *icd 

«BJS«^<, *SfcfR^#£V 7 Meters 

*£-14, H18«^«jHI^5W^tf±ECD-D 
RAW <M±ICfi*EftJH, JBWJB^cfctWSWHOTI 

»$n&) icEft-recticfcDfT^nT^TVife. 

*r^:fe^, CD-DRAWSCDOSk8»*Tfe5 
1. 2-1. 4m/»TlHrtg*^:3a:3^6J«SiR*7 8 0 
nm&ft-r* V—1f—&7V # )\,—7\zm&*t Z> iltf: 
«k0tiMS£E*U HKfc^«0)CDV:7h*£ffrSb 
TV^c. £©J:3ft«Md»8rrt4, EMOflaKftftSH 

tc. Gov? h—&<Dm&mm£mcmm*m-rz>. a 
o x, B«££?-*i*m&fittrr * £ £#at*n*. 

[0 0 0 6] 

coittnictt/S: ^ if-©*s««[ft&*€r < -r s £ t 
fc.J:D««©E«&-r*. b*>btt#*6. *%^*^£0 

so <^^n^\tmmmz%^fm^m^f)m^n^z. 
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3 

[0007] *x9itt. &-t-&umv>st&&'pm 

« A fctf^ST * C £ Z *3ttf*E® # & & ««-r s 
[0 0 0 8] 

;VX«TiD(n)^TfB^*#(l) -(3): 
Tld(b) = (n-m) T (1) 
m =2 XV! /V-a (2) 
T =Ti XVi /V (3) 

[flU TLD(n) (ns) Htfcf* WnTOKy hfiflW 
©I/- If— ®SW;MI£&bU n»4rUOSlft& 
»*)U T (ns) BfBHW0*a??flH&ftfeU T 
i (ns) fiBWC^ny^JMSStoU Vi (m/ 
#>) «S£«r©je*»££*bU V (m/fW ttEflfc 
P*©Jfe*8«&*bU ^-UTafiO. 5 — 1. 5<Df& 

* h£3 T©bTy hSrE»*rsfcfi60KU— if— CD/UP 
^■Ti>(3) £JtE(2) £(3):fc£trFf2<Z>(4) : 
Tld(3) = (n-m+ f) T (4) 

[fib. Tld(3) (ns) ttKybaaTOKyhHW 
C0U— if— Q/WXlK&bU T (ns) Ufc&ftO? 
Uy#mm&&t)ls* fte, 0. 0 3-0. 6<Dmm<D 
)ER£*bU -tUTmtt±Ei:rai;*We**fc-r] * 

E»*SK:J;?)at«r*-i:3»«T€*. 
[0 0 0 9] ±E*aSWa>*««E«*feO#*U^J6 

[ooio] i) a**, o. 8 — i. 2comm\z&z>z. 

i«W« tT*±E3WWRE«*tt. ' 

[0 0 11] 2) 0. 1-0. 4©$bhjc**c: 

t Z&Wl ±E3W»*E»*S. 

[0 0 12] 3) Vi 1. 2 — 1. 4m/®<Dmm 

[0 0 13] 4) Vi /Vifi* l/15Pi±I^l^ 
S»a tr*±E3«t«BMk*S. 

[0 0 14] 5) Vi /V*t, l/12K±iOl/2 
*«0«HlC*«Cfc«»«t-r*±E*flt«iE«* 
& 

[0 0 15] 6) ±Bl/— !f-©IMt*, XU-tf-A 



(3) «fH¥5-1 2 67 1 

[0 0 16] 7) mTH Ify «nT*fc»3T©U 

[0 0 17] 8) f Tlt fcfy h^3T<7)U— if— Oft 

C t £*MR£TaJbE*1WME«#«. 
[0 0 18] 9) ±BEHI^ fiStto&fcSJB-Cfc* 
itf 2itft»«i-r*-hEJHIWBEflWfc 

[0019] io) ±EE@^±fc, &m&*>tez>Rit 

[0 0 2 0] 11) JhEE&B-LiC &JRa>SfeSKSf 

■T*±E3KflMBE»6rtt. 
[0 0 2 1] 

[5693<D3»*] ±E©*3IC, ft«E»«#fc:«*£E 
20 EHE**3&:)^6, V— If— &J»»LTEFM«^*E» 
±E*ff=&»S'r'5«fc5fc:^^«*«iE , r* 

0, E®«fK«>M», ^t>-feE»fir©«*AS5S<"r 

5 1 E FMMS^IBStS d 1 1: J; 0 , E 

#JB9JfiD3eE«ttlB#ttlir»T*lSTf**&». 
E»81fi&«flrr*££rt*T£*. 
[0 0 2 2] 

. mwvmmumm *&w<Dxm%mm^mzm^z 
n*mim*m»n* mwut \z^mm 2 n*:S# 

[0 0 2 3] S#HB«#flRUA:«<6, *»9!©3fc«* 

tt5P38«««l 1, 2UKlR{*&ttft:fiS*>&&: 

113, *UTK»JB±lcRW"6n&«WBl 4a>5fc 

if- 1 6 SISUTSfiO^'J y;W— y«« 1 5 _ttf>!2 
«JBJCU-if-&*3tL/Ti»*&E»bT^a«lll^ 

snrv^o sfisnfc(wi€H4ts«§fe, u-if 

50 [0 0 2 4] *^g^T«> ±E««E»ttt# 10$, ff 



(4) 



4$R!¥5- 1 2 6 7 1 



— 1f-l 6£g&l i*W>S!!BI*bTEFM«^£BR 

i>(n) STIB0*tt(l) -(3) : 
Tlb(o) = (n-m) T (1) 
m =2 x Vi /V -a (2) 
T =Ti XVi /V (3) 
[fiU Tld(d) (ds) ttlfy hSnTOfcfy hEflW 

*fru t (ns) msMmv&uyzmm (— 
weog«aasst»i^ v (m/»> ttEswjofe 

«§B£KS:*bU fUTaSO. 5-1. 5 ©«BB<Oje 

3TC0t!^ h^E^T^gXEH/— If— O/^Xi^Tld 

(3) *JLE<2> <h(3) 33£tTFE©(4) : 

Tld(3) = (n-m+ f) T (4) 

[ffiU Tld(3) (ns) ttfcTy hfi3TOt?y h3B«Rp iO 
Ol'-lf-O/UXi^l, T (ns) tefB^&ltf)^ 
Dy^l »fi^;h» £*bU ftt, 0. 0 3 
-0. 6(D*BHO)3e*&*t)U ^UTmte±E£:llD 
*«cS»fe-T] S»rr*£5fc*aSttTE»tffrfc 

[0 0 2 5] **?«<z)3K««E»*tt-x?tt, mmm^t 

^3 Tj&>£ 1 1 T^TOtfy hfr*>UZ>* Ttt, EFM 
©^CD»£\ Hflfel»ra:-«fc2 3 1- 4ns - 

[0 0 2 6] (a) j&tfcfy hI4T-l 1 

(b) tfitetitf'<g\Zyh*:&Z (ns:^-y-fe^>F) 

tf-©/r^X«(ns)£j*U (c) *3<fctf 
(d) tfXBfcEflfcrsfta/WXC GBfcWrWD £^ 

To 

[0 0 2 7] (a) fcWU Eft-f^EvhiiUT. tf 
y Kfi4Ti6T©»*5rlOlfy h«tw*nTVJ 

(b) fctt, 4Tt6T<OS^-5r:S(Z)fcfry h&\Ztt!& 

-r* w~ tf — <D/v]sxm (ns) ^sntv^. uns 

(c) ten (a) TTj^nztfcfy h«r^rirr*fc8&<D 

»f— o/i;^s (ns) ^^nt^s, -r 
fcT? h*4TOi;y h&J8tirt'2>1t*ba>U— if 

— CD/t^X^te (4-m) T [tftfc*4T-mT] "C 
(6-m) T [tftfc^6T-mT] T&<5o mT 50 



PI^<D*3g«Oit (Vi /V) a»tA*^l/2«Hft v r 

i:i/3 £*T) TfiiS^ffltaiD. for, com 
dtt (d) T?^$na«k5fc«KKtffc/^l';**£fc 
5o ±EmTll, fcfy hSnTOU— If— <D5KK»IWco 

v>„ 

[0 0 2 8] *fC, 3Tfcfy h(OE»*ft*BI3*#aa 
b^&RR-rs. 03H (a) d^St^fclyh 
fe«U (b) jWMkT^trbTy h£^3 (ns : ^yir 
*>H) tf— ©^;UX«(ns)*^b, (c) 

(d) SBO/WXS (5MfcWr 

[0 0 2 9] (a) fcfct, E»t^*li?htbT, 

y hs 3 to try h^snTv>-s. 

(b) fcitt, 3T©bfy h:ftiC»J6rr5V— if-CD/i;V 
XfS (ns) ^SMT^S. £fttt, fcfy h^3T£*i- 

(c) (a) T*an&1fy h£^j£T*fc«><B 

**wcdu— if— (D/vvxm (ns) «tssntvi«. *r 
tet>%* \*v hfi3T©fcfy h€»jSrt-«3t«e>ou— tf 

— OSWXflK* (3-m+f) T [t^3T-mT 
+ f T = 3 T- (mT - f T) ] T&£<, (mT - f 
T) \Zyh&3T<OU-tf—02&m?$<DMt&t)>*> 

-r*w*»©»a*cE>tt (Vi /v) «t**v)i/2tt 

(«rfcl/3£tT) Ttt&<h^£fl££:5fcg>, (mT 
-fT) fcVi /va**€rV>£$r^©«£fcB* Vi 

***«V>£:efli (c) T^Sn*£5lC«#»a&6ti;fc 
/WXiBtfcD, Vi /V^^fl^lt (d) T^^tl 
«J:5lc«tcKtf&/^x«2:A:«. ±E (mT - f 
T) tt, tfy h&nT<D\s—V-0^mm<DM®j>**> 

t&&*>nz> (*fc»3ittsn-5) WB»nB-c**!it3ft« 

[0 0 3 0] ±EcOJ:^^, #5g9TT?tt, 

ion eAu^wissH^-rsKioflauejcDX^fi 
M*em^$nTv^ 8 fox, ±E«*^E»'r<E>iB 
ou- tf— i n^miimcmm^mm-r^m^f) 

©*a»os»* (%) 02-5 oxsft/ty-*«nn 

±8236ft©3^, 0. 8-1. 2<D*g 

HJC**Jlt*«fiF*l/<. fH 0. 1-0. 4<D1&M 
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7 

«FK:l»j£3n£:V>3&i* 1. 2 — 1. 4m/»©BHlC* 

P#<0f6«£<&Jt (Vi /V) tt, — JBSIIC 1/1 5BLbJi. 
:3l*»Tr&tK S5l:l/12K±1^1/2*»T 

*3£fc*i#3sL<; s5ti/i2-2/5om*« 

#H;b<, 1/1 2-l/3©«fflJC&*2:<hj&*g'$># 
±E©£3fcl/r, flB«T*d£fc«fcDfit*<B 

* (CDV7H t*»IBT#»tefP«T*c:t3»T* 

CO 0 3 1] d©J;5JC*«W©i»«OE»tt, 
•*»4HtB©3MET**l. 2-1. 4m/»J;5S 

5 0 0-9 0 0 nm ($FS;L<te6 5 0 — 8 5 0 nm) 
E»/X«7— te— ffiZ 5 — 10 mWT$> 

co o 3 2] *ftw<Dmmxmzm^$nzmmm®m 
mxmz\*Tm<D& : D\zm&Tz>z£ffix&z>. 

Sfitltf5 2:^Tt5. ±E»»<z>*-c. II 

co o 3 3] ffimft&m»<D&»m&mi*>nzwe>m 
tiLmm\z\$, spm&<D&w. »»*©fiut. 

*£tfE«»<o£«©l*JhcD@ttT, +IHI»aW»H'6n 

N-^^u~;i/T^u;i/T^ x^l/> • fcfx;n^ 
# u xx ^'J^sh, mm tf xjw - m^t tf x;u* 

co o 3 4] «t»m»«* ith7Lteiim#im&mmtemm 



(5) W5-1 2 6 7 1 

0 0 5-2 0/zmOi|l:$>0, ffSb<«0. 01 — 

1 o um<z>9BH^&£>« 

CO 0 3 5] ±KH«ttS«-bfcWU 7HWOT«© 

CO o 3 6] Sfc^;V-y*©^dS&, 7VifJfU—7M 
;K h U xxf ;^ir/f h 7XXfM^ < 

20 »mz* &-rmmzft*>tiftnm cx _tic± 
«ar* & ««-r * ^tic^o ^uyju— ^■©rw- 5 n 

0 5-1 0 0/im©iWD, $?£U<te0. 1-5 

0 nm- 2 0 0 nm«K, 3 0 — 1 7 0 nm 
30 #sffSl/V>. 0. 2-1. 2jimtf»#ftU 

<♦ WCO. 6—1. 

CO 0 3 7] P3««S«0±(Ctt. lasi^Jtsti 

co 03 8] fi*tum >r>Hi/->^fi 

^i:©y7X>^ 7^D^7X>»fi«, 

UU^Sfi*, Ni, Crfc£<B&JR««*fi*, 
JP*fi*, <>F7XiJ>^M hU7xXW^> 

[0 0 3 9] fiXR^fl ±Efi*> ^^tcmUfC 
J: D ^^J, 4I«IM«Sfctt75X^A^-^ 

>^ex^A^^ (^x>^-) &*ai:»*LTi 
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^*o 

[0040] ±iae*a*jsw8Msa)«0Btux». m 
j*^;ux^;i^ h>\ i^D^-tf-y >, 

h7^Pnx^X 1, 2 -y^Djl/X^X ^DD^ 

x^;vx— 5=-;^ >^^i}->& £<djl—t)V, x^y — 
;k n-r/n/w— ;k -fy^n/w— ;k n-t/^y 

tl/>^U3 — ;i/^E y x^;l/X— £ £>ir a y ;i, 
2. 2, 3, 3-rh77DD^nyv-J^7^ 

[0042] &&in*mmr%®&\ztg&mtisxte, 

So 

[0 0 4 3] ifMtttH X^l/-^ xtr>n 

[0044] *&m<D&&<Dftmm-c&mm&m<Dmm 

tf>3— h^tC^DlHllS^cl 0 0 — 2 0 Orpin OUT 
5#M»#Ufc«, lWf:3 0-8 0 rpm^l8 
0 0 — 2 5 0 0 r praJ-elS^J:#$t, 1 8 0 0- 
2 5 0 0 r pmTl 0-6 0 &m&ft-?Z> £ ttdi 

2ns 0 

[0 0 4 5] MS^i:LT^J$»it5^ 
K, HS-&»»C»-rsfe*<OH;*tt— «JC0. 0 1-99 
% (MJfc) CDfcSPUC&CK »*b<ttl. 0-9 5% 



(6) #I?5-1 2 6 7 1 

[0 0 4 6] ±&m®m\zmmx<bmmxh£^&. * 

(Ommte— &\Z1 0-5 5 0 nm<£>*SffitC&0, 
<fc£2 0 — 3 0 Onm^ii:*?.. 

[0047] &»m±\z\z&&mi>mvfe>nzc£i>w 

g, Se, Y, Ti, Zr, Hf, V, Nb, Ta, C 
r. Mo, W, Mn, Re, Fe, Co, Ni, Ru, 
10 Rh, Pd, I r, Pt, Cu, Ag, Au, Zn, C 
d, Al, Ga, In, Si, Ge, Te, P b, P 
o, Sn, B itL£<D&m&£Zt¥&m&mVfZZ£& 
t^s. £n6CD5^T#£U^t><£>te:A 1 , Au, C 

v>Tfc«J:^o 

[0 0 4 8] Rttmit. fctA-tfJiB*K«tt««S« 

^te—j&tCte 1 0 — 3 0 OnmOgeHlC&So 
[0 0 4 9] €^K»JB£R#»£©mfcttx> 

7 7M^ (00, n (Il^Mfl* 

So ^Mia^©±tc^CD < t'5^:x>A>x©^^tT ! b 
£V>Ote£j§&-t?&So 

[0050] sttso±rctt, mmmtaz&tomw&J: 
wt^wic^arrs m &n?$mm&m* sns z. taw 

30 Vi«fct>»«tt, S*M&£iiJ3&saftTi£tt6nTfccfc 

[0 0 5 1] «fl|JHfcfflVsSnsa-»CD«i:bTttS i 
O, S i O2 , MgFj , Sn0 2 , S i 3 N< ^CD& 
tt«X ; SfcWMiSWJIi, m&Wmm. UVigftttWJB 

[0 0 5 2] ££*tf:/^X^*©mtiSD 

M) ±&£zf/i£fc\*mfc±iz7^*-~h-rz>z.ti\z£ 
50 KaB»H&«»«oa#«o**fis 
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(7) 



JftB!¥5-l 2 6 7 1 



11 



12 



S«oeiPtt—JKfc«0 . 1-10 0 /imOiSC^S, 

[0053] s&ic, e*sB*»±'fc«aH&^*i-* 

[0 0 5 4] #»9Ifc:43HT\ tWBE»»#tt±3fibfc J0 

[0055] *«Micfflvi6n«ff«8B«j«#»±aaa> a? 
[0056] waicoiaft^tt-tejcjfi^fcaDT?*^ 

[0 0 5 7] _hB©J:'SfcE»snfcflHlfl!)|S&tt, « 
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